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(54) IMAGE PROCESSjTslG DEVICE, IMAGE FORMING DEVICE USING THE SAME, AND IMAGE 
PROCESSING MET-HOt) 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image processing 
device which can accurately discriminate image types in an easy 
way and can prevent the expansion of the circuit scale. 
SOLUTION: This image processing device has a main scanning 
direction decision part and a sub-scanning direction decision 
part which determine to which area a target pixel belongs, after 
obtaining feature amount by extracting the image data in the 
main scanning direction and the sub-scanning direction that 
contain containing the target pixel from a block consisting of a 
plurality of pixels that were extracted from input image data. The 
main scanning direction decision part and the sub-scanning " 

direction decision part are respectively provided with a maximum 

density difference calculation part 33 which calculates the H «*»faH»«fa |J 

maximum density difference using a minimum density value and a { 

maximum density value determined from those image data 

obtained for the main scanning direction and the sub-scanning i i i 

direction respectively, a total density complexity calculation part ' r f J 1 t 

34 which calculates the total density complexity based on the s w ^J^s.. 
sum of the absolute values of density differences between 

adjacent image data, and a decision region setting part 35 which classifies the target pixel into 
character/halftone region, or base/photography region based on the maximum density difference, the 
total density complexity, and a first and second thresholds that have been set in advance. 
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The following is a partial English translation of JP 2002- 
232708, paragraphs [0091] to [0097]. 

[0091] The image processing device 10 and the image 
processing method of the present embodiment are provided 
with at least the area discriminating section 20 for 
separating input image data read from an original into a 
plurality of areas including text area, dot area, and 

photograph area. 

[0092] The area discriminating section 20 is provided 
with the judgment block data storage section 22, the main 
scanning direction judgment section 23, and the sub- 
scanning direction judgment section 24. The judgment block 
data storage section 22 stores image data in blocks of 
multiple pixels derived from the input image data. The 
main scanning direction judgment section 23 extracts image 
data including data on aimed pixels in the foregoing blocks 
in the main scanning direction and determines image feature 
quantities, thereby determining to which the aimed pixels 
belong, the text /dot area or the background/photograph 
area. The sub- scanning direction judgment section 2 4 
extracts image data including data on aimed pixels in the 
foregoing blocks in the sub -scanning direction and 
determines image feature quantities, thereby determining to 
which the aimed pixels belong, the text /dot area or the 
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background/photograph area. 

[0093] Each of the main scanning direction judgment 
section 23 and the sub-scanning direction judgment section 
24 includes the maximum density difference calculating 
section 33, the overall density complexity calculating 
section 34, and the preliminary area discriminating section 
35. The maximum density difference calculating section 33 
calculates the maximum density difference from the minimum 
density value and the maximum density value calculated from 
the image data in the main scanning direction and the sub- 
scanning direction. The overall density complexity 
calculating section 34 calculates the degree of overall 
density complexity by calculating the sum of absolute 
values of density differences between adjacent pixels. The 
preliminary area discriminating section 35 determines to 
which the aimed pixels belong, the text/dot area or the 
background/photograph area, in accordance with the maximum 
density difference and the degree of overall density 
complexity, as the image feature quantities, and the 
predetermined maximum density difference threshold value 
and the predetermined overall density complexity threshold 
value . 

[0094] The image processing device 10 uses the image 
processing method including the steps of: extracting image 
data including data on aimed pixels in the blocks in the 
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main scanning direction and determining the image feature 
quantities; and extracting image data including data on 
aimed pixels in the blocks in the sub-main scanning 
direction and determining the image feature quantities. 
The image feature quantities are the maximum density 
difference (i.e. the difference between the minimum density 
value and the maximum density value calculated from the 
image data in the main scanning direction and the sub- 
scanning direction) and the degree of overall density 
complexity (i.e. the sum of absolute values of density 
differences between adjacent pixels). In accordance with 
the image feature quantities and the predetermined maximum 
density difference threshold value and the predetermined 
overall density complexity threshold value, the aimed 
pixels are judged to belong to either of the text/dot area 
or the background/photograph area. 

[0095] Namely, with respect to each of the main 
scanning direction and sub-scanning direction of the target 
image, the maximum density difference and the degree of the 
overall density complexity (i.e. the sum of absolute values 
of density differences between adjacent pixels) are 
calculated. In accordance with the maximum density 
difference and the degree of the overall density complexity 
as calculated, each pixel of the target image is judged to 
belong to either of the text/dot area or the background/ 
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photograph area. 

[0096] More specifically, an area is judged to be the 
background/photograph area if the maximum density 
difference and the degree of the overall density complexity 
are respectively smaller than the maximum density 
difference threshold value and the overall density 
complexity threshold value. Since such judgment is 
performed to each pixel, there is decreased possibility of 
mis judgment, especially in the case of a big letter, which 
has small sum of absolute values of density differences 
between adjacent pixels and has a large maximum density 
difference. Therefore, appropriate setting of the maximum 
density difference threshold value and the overall density 
complexity threshold value allows a simple method with high 
accuracy judgment capability. 

[0097] This results in the image processing device 10 
and the image processing method which can distinguish 
various types of images with high accuracy by a simple 
method, thereby avoiding an increase in the scale of 
circuitry. 
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